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pmiiM, lint Itbt rate #f isOX off a« teg m%wt&a 
#it •%& iuMfflaiimt 'for;p«tedJ% tint Itidall'w' -miAim'-ei: ^aH 
































e  ^ -H 
!  i l  










I  s  
f I  
• i f  







i l  
t m 
f z i 
I 
I 
1 1  
I  I n  
I  I  







l l  
J 








mmmpUm .«f 'iwi: tMa me mini' %im • 
Hfit fonMT 0f  ^ «f ^aMm%m 
%&fm ii# f»«tniedt eipwiidsa  ^&i' '^ 0 
«• ft «€ tfe» 'ije^%g «f itliN' 
milium wm lemmm i% futia' Mt^  '' ' 
'3iliiMM@Mi3l it MiMMlt wiwtea*! elK-Stei'tSs*' &£ p^aAasSSs*'-WtaPcragli* 
 ^tSto •alif* 
INi •8«lii»'l*« tfe« 
. if,il f • • .tfiee • .pmm * ,mmp» * -
. Cl.t) r^nmm m®%9 t m Mm • • 
Cf.i) e#MNi^agi»«i I # f 
fii»  ^tit i^ as' ' 
iWis3iM I), fN» fsi^ x i^r 3r@#t tmiM.m giw* wrnAy *•' ,P>IKA.  ^
i@ t«fii» 0f 'pse t^>wMm 1  ^ite / 
fml^ A  ^|M9iiM%' 
«i ilm 'tbPf® jfinM»tl9]u,, ea^Laitelsg 'i^  iA 
'4k%k  ^ril ffttiiri-flimiT  ^iii'Miil^ i ' ii'w'ilB iiit VKra»SII«|Mi #• 
fiii mfff9m&xm m»$tiM,mA» #f piiix t^i©' fiMlte iw mea ^©)« 
#i3^m3. If)  ^ifiiii^  %6m §&r mm sU. 
Hi ®f pwifeiil>lM^» flm Um tm mm 
Ce') i* mt «% Ite 9$% lj>wi mrtsii m  ^^  IHII^  df 
mAml mBlM» ef t® iili.<i^  tfa* ts liUMi' ijpigsNteg'' 
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Fig. I. Growth curve for 12% protein ration as estimated by the three overal 
functions 
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:a«'l«rs.. If «i i»ii««ii<iip,j'psropt^ rtioii of tot^ l.. f««# .t^ iownd 
.9omA.w%§ of i9mm>  ^%»»iiitao|> in»ti34 %« iw IfaMi msrglxMl pfwiiitl-it'l^  of 
UNi ccmeeatxttt® ration iH» be mtolNtoie^  possibly iserosso * Shi lumimmf 
%1m k&0, % insiuiM.tiit« f@f«p: fj^  %bt ftsis |ii' Ml»i% ;to to; 
less mth mtieisui hlg  ^1» proteis, Th« idgh piwtein ratiosM aiNi illHre 
: §jf iWilt aJ| "fmy*-. aiiM I^:ififei|t1y .fvlfiUJj^ ' 'Sih®' 'WlteSiOSt iPW<pti*NaiS8S< ' 
of .t%« tm$ 03e^Em'||r..lov ta pTe%»iM, fM» oapliaiitMoa.of 
lite. f^ ssMioo ^of .pitmiM to fo«4 »% lott hiem^s 
tA«3iet to'w«ifi«d .a®* •»:!»» oa tlHi 
wpH$fci.Sy of forsjis '• te • wsffite' fco*. ' 
.. ooofi^ isatt: of:  ^ fiaiM.®a«. tmn:«3l slip i^ossi •% 
th« WS l#wl, -flies' ^m im lto&. fan i^w'lto mrt, tfe® ..fiairt* 
ffttle ?»ot fmsMoas iwiini «2iio.' ill 
:i«ie3<.(lMibl« y«: ia tlit faniimMo  ^ immM,m"wm 
aot. adipiifloaat .iirt frelioia x«Moa, ii..piifi«i»ci'" 
-^^rriLatioB «€>ejrfielest«, 9tauiisH^' .'mi •** w^mm im 
laMvldb  ^ratd-im fixootions. 
» 1* • \  * •  % % 
mm •*'• bjC <»• 
&$ ratios m - ,m . .982 .IK288 ,(mm 10 .@6 oa6 jm r*tiim m .m .991 .©187 .©00031 17,9h 1.3© 12% ration 'W .m .0.36 ,mms 31,9$ 5.6© 
li(il ra.ti«m m .991 .996 .03.66 31.27 7.^ 3 16% ra,%i€m 9k .976 ,9m .mi ,wmio $.72 1.87 
2«tie8 n sm ,991 M32 .e©€052 25.28 8.08 
• a # 
B% r»tioa m ,m . .983 M2 1.2217 7.77 OM 
1€  ^raticm m ,m . .m ,0268 .m$9 10.3$ 1,26 
12% ration ft . .m .996 .©199 .$691 13.^  5.06 jraitdloa m , .995 ,QSk2 .6aii 6.78 
vaUm 
. Ik ,91$ ,988 ,0k06 3,13 6,$k 
ratios n .987 ^3 ,ms ,vn 3.ak l&Jil 
* a  ^Sfe, w 
 ^rat^ Um %$ •fj® .96$ @h2k 27.2  ^ ' 
ljD$ ratl«m $$ .fft . .9S9 ,016$ •rnmm mm 13% ToXim ft .973 .m$6 ia.63 
lltlE ration m .f«r .0122 79.58 -mmm 
XM mMm m Mf ,m$2 37.73 
n Ml .966 56.19 





mm I.M3* M iam% i« 
iMt* pwimei ia tl« Mus* tbe fnrvfiH.: 
@i9ito*ll@i^ pjui i&f« ffnitid ie®i •arliiMiiMs «f liw wiSiMi&mm''-': 
jtMyuii jf0|» .f#.iK.gt<i SN^S |y||,yfe^ ,^fi«'!f,a-i»'l,y %|4|r,fw .^. SlldbWBM®g the 
felstliiHSiM|p'"lwtewiw9i iw|.'i|iyfA'|, 4% n. n^ vea !lei^ 3> '§£' 
ffl^ m iptiH t^iPBSSS toS 3?lNlS flSBBMSSB .ititiliSSF 
fwiuLts liali i% iM t« «lMft iNTiiiis^  ^  tm, 1#^  iwmMiem 
iaaalty t^ #-. mmi sswimbMsss id.Sli MtsMfl a^ tirt-wty elAittolSlss the 
•t 'tfWil 'fcjft*'! ij^ iii^ i. @leiiiNBsS®p i'®<i4 SipsSs# $h@ intlin i^ :iifwi^ i^| 
tto is %hsk% tte HM .• 7«0t f^» III 9f «. •§mm] ./ 
mm 0,im * mi^  Inies fli» «li&«ii iiiil,. 1mm \ :. 
ImpiiNl fit iftf -yiti %iie sivegsstiUl f$Bi@Mgaii ttlt®- i^ ctiiP 
4if ^ liM'imt^ii, 
%imAm%i.n ii«t%IA l»» «l»am «« Wm iiixw ^niWm  ^
m%MlAmaM9 tteai %he m0% 
bt-lw»e!3 tjbgt eiiftwl twt .mob mMmk *• 'eiiM«. 
Mftted "bv ii^ iiiriidtel. *!>* Sit® ewi'itill siadNKlls ftiaiiiirtiSi'iyMi"iii' 
ibiim Ib ti0m$ t 7. «wf«» «r« 0]^ tidLa«i:'ft«M l>®l^ ':«^ Mi0 
df; fiHiz>« iw i>«i7 Mttln <i<isii«sB|r imt w$ i^<$mmm' 
iM' %im KidytliiiHiii ^wiyfig yhi-. .SSBtSsilS watiftly oiyfc|'|n;^ ||^ -
«f Utai 0««»  ^pwiifftM# It tiui $ pBmm% W pmmwM ma& 31 
l^fe«Kte pm^im Hmfiht, Ite •mm tvltetei trm .|piuiie«M0 : 
f^ MKiik l« itlMNit Meatlitiil t« tW miem ssMmuMI im» ^  'pwtim'ti# . 
f&i mhm tm:^ :^ '^ mm .^g^ .: 
M iNif@iHit mA 2^ 1 pa^ tela l«f«l8 iip«« '<^7' el9Ml|r ^ %® fiisdi' 
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POUNDS FEED PER PIG BEYOND WEANING 
Fig. 2. Growth curves for the 8% protein ration estinnated from individual ration and the 
several quadratic functions 
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POUNDS FEED PER PIG BEYOND WEANING 
Fig. 3. Growth curves for the 10% protein ration estimated from the individual ration 
and overall quadratic functions 
200 







0 100 200 300 400 500 600 700 
POUNDS FEED PER PIG BEYOND WEANING 
Fig. 4. Growth curves for the 12% protein ration estimated from the individual ration and 
overall quadratic functions 
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POUNDS OF FEED PER PIG BEYOND WEANING 
Fig. 6. Growth curves for the 16% protein ration estimated from the individual ration and 
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Fig. 7. Growth curves for the 18% protein ration estimated from the individual ration and 
overall quadratic functions 
m 
fiwel «ffifittiiij,«i belxi^  
9$M.%i»msy mMm^4 l|r ^  mM,m ^Ul^ ptx^ At 
pmm% pm i^M |iiA x«yti«» l« 
pm i^3&. tmmll fym^m « mim00%:'.lmm '••ttmte 
ipf.jfttftd fffifiymffy %|if .SJ|d8sliiihwl x^ %toii i'liiiesswi* 
I&b4»PV»l. 
ill i#^  m% pmM i^  «£ .ita^ glJNS •liyi^ @|%l«ii of 
iiiir^ «ai.,l«r f«i^ ' *• 'Ih® .fctgi ,w^m%. ;iaif :1MI -mrnfmrn 
'li^  %.|j^ . y|^ iyy»ii>«<fc'liia^  ijg|^  SSlSI'lfiiA#' 'S§t ttWl.tl*|ldl#; 
#f 34f« wsi|^  mA £1%^^  «: im^Um :iia«k: iitii^  
SSlhSFflS* iyi|. it;jy4^ i:^ .4<.ii[^ y  ^i3Mpi%|liE%- #1^ 11 
«h«jr Htm «kiiiit\iii ii®tliig Jtfiii: mm .iJtl«p^ . U 
'ji^ [iyilttwMisai'#t:4'.^ Miili •liM'Wii, 1hiti-*ifci%' ilS*8iS'«6iS iiiiiiiMiiii*'^ '^* 
•IHCTPWWPiC^Ww'WMwSIHP •• #WW.W ; *WiW-*^ F WwwW' ' J 
ill mm t^m  ^?S fMMsvis M.m Ct) W t^ mA  ^ powlA.I^ Vf . 
Awri if ')V li^ sAiaiiyi: ibm £30 -Mxanxia l.i.tra iialerh'fe' A iWMsitiPS  ^ jlteiMittfiii :  ^
-|^  jfl.%lMNl %fli #t#.|l iiifct A<fe IlitiMttl. &W3t i^ itiummM.Mm fiMM' MMliikMI. 
ffe #gt|||l^  |^ X«li»»i;IH»:| V V ,: , 
U.n MMii«i *» » pbi»4»i I • .»j» e'*®®* 
li% pmmii^  f • .ISfeJ f 
. . : IP ;*© 1^  . .f  ^• .mi , ; \ , 
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ffm •lAftlfttti' tm olteift AiwiiaKi* p>|jig tern 
%i0Wt  ^li|l||titf m Hit «3A8ti@iij sf 
for eoirn fsHs asd tte fiiHis 9i rtsUsg 
tmm low iftii^ tji %® nvti^ ts m 'nmM bs «iqpi@iNi4« 
flie mm @f tte #iiMi%i9iii«i pwtattoa t» Wm- %m tmSia mt 
IJLTfl £m tiiNirvaXy im Wm mmmai imi l*02ii$ fim-tHm 
W$M» f%tt te&HlMiy ilAprnm <^Hhr«li«»s «igpi»t %!»% %l»i 
'iAM.<wi^ «tM|i IjMiltlMMII feftg |]»^ .i>iit f msti? .SsWf 3^ IVS3i# 
#f Inidr mrnmrn' imm *1 tiMi M i^r pr«l*i« ' fiHe 90« 
ftf£i«i<ti^  @i  ^ tiiiy '#'«• 
mM %Mi imm l»ia@ir •&% .iMNiid»g %4 IS 
«ifti iMWl im too fMii nHii^ i fte 
inraM %• t<^ «ir« f iHHi iMiiiw at all fr#%«l» l«ir#lji la tl» TS |f«^  tp 
pmM)i 1^0^ 1% 9s^ma, y,|^ of ^ pm^U.m 
%% las* I«ir 3«<i^ l8 ham «mk % vvigfal m Wis @f tin pm^ 
imttni i» 1^ * iat«Pfid fmettDSs %lm% m tfaftliea 
m$mm Hit- l^«ti«ttiibli'«% 1^ l«ipf^« 
Th® o©efflei«i^  ef #»tsin#iiia%i0a (B*) for mmh «f 1tt»» int«rral 
i» amli Immf tenf#f f«r Vm omr* 
all C«»l3b<»)Pk>ttglA» imsfiim (t« l^tt 5). tlie iMmnr^ Cohb-x'Jkm^M 
^^ miA I#. i^p« §&9i iM  ^mvUm 4x0*% i% 
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Growth Curv^or 18% 
Protein/Ration 
18 7o Protein 
Ration Line 300 
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LBS. OF SOYBEAN OILMEAL 
Fig. 8. Production surface for hogs on pasture 
II 
•' ing •mm im m :iS p$mm% w®miM mMm t^hs^  
 ^IB pemmM tatioa giwfte mmv iiiwii %mm  ^  ^
Wi# mwW- "WwW jp^ ^QQipp^ aywNS # 
ifEfcaifc iSMAflMiM' 'fes^ il.'' litiMiitoiwtelii# j|pWjW^^V' ,W'Pi#w Hilil'Wilillp -wW-W.wl.ip.W* w , Www • *rlfF 'W WiWiiiPW! ^Slfc 
• *w® •'HsWp^ I^WWNWW : • ^SBI-; w#*® • j^^l^^MFwwe ' ^^PH^FW ^P0*tJwB- •• ' 
••'iMiSillidSB 4£lyii #»:' iiittHi - jfefc •;-' •' 
Bifgtml ftsSs i» flastd 
& 4 SHBH'•'lAMiHll '^ 'fea.l.' ••gtt.'tiMfc fy&gi Mi^ :.; •••iMt<ij|i.<iiml' 
p«6#i«Mv|%7 #1 ii«i. m mmm .^ liitl* «l te'Ml te»a -
'mtittiWis ' 'fli'''itii'^ 'iii ' iti^  wlssfliiiiSwS si6'''iifcw-%®ifciif'''6df''s ••' 
immwm im ^   ^ wm a^ai. iii|!%«a»i: 
ift. #tlw .iMi»|^ iia ^ WbeMvitlfia -itoir  ^ lidg^ iiel^  
\*mmulLid.ma fytm H. ms iBfitiWtoW''• S» "tibS QtoMlSlLSy "to® ^wMaatt. iwaaiittWMiti •. 
-'1^ 'iM m'Mjnit r«fi^taMa(l« m Hie l^g XHit^« it ]^JO.«t%«i. 
ia M telMt gfiW/tar 'fiftj f«ii^  of m & 'pmm&% ipe^ tn ^ 
yiK%'i^ .^ || piltABi® Ay - .§;|' ••, g^ iis FS#%y |B i^^ Hi!^ y - .fif". .1^  .I^ S 
.iHW#ilE• $*%i.ei$ «iiiiit'iJ ijMgHStta# i^ «ill' aMianMiM A# «*<»... 9hm 'Uk^ MflMintr mvtMtiAlk \;. 
f*%iSB. SI|^ p3iS*S WW* tltil pRI^Sa B8<BW|8W!y iS&!P 'WOlSidttSg: 
Wtmmmt, of tin 8 p$amDiA 
ei pii^ iAdl# tA»s».ii»e-iw i^g»l otf II ^mM.m 
'|tit9«' 'pMinitd fm»|-y 2,76 gliSe 'flhs Mi^  |@»%sSja xNiMjeit. 4cni4 ^ 
j|ii0% '0^ '^ %% s^ lw l^lpiis '•'^ i^ NIi' •SWsiE*f 
•tsff #ffl#4 A Ul 'WtMifil 
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T4de»l« ?• K«e*siaal phjsleal ef mm ami m^mm ell»»al at various poists oa tlw 
pi'odaetles sarfaeti. 
Wm^ of 
Itt llNi» «jr 1# 3te. mi mm 60 Ilw« 
Wf of 
OESifttE 
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Im t|,l) tit* m%» of !.» '•« *1^' m%U »l 
Itihwi asrelB*! idiveic*! mt e®i^ aa •teiwfc mpidiiaBl titviii-eidL 
fi«d«Wt of 8»X». 
& Iwl^  8 «p» |flrt««a%si 1^  WUmn 9f «^ titi^ «a #f •ei^ 4Mu» «iaa»«l 
ftr Qom for « ferles e€ r»tion lines) euttiag through iih* l^f«e ice* 
proimt  ^ X» t$m% mi^ mm  ^tal4@ 8 is glfea  ^inMiIo @f 
.i^ jrbeaa oiI«HiAX to eom  ^S9@#iid coXim gives thd jroitiii ' 
t» tlto ration. The foXloviiif m^mw in th» e^ atsin tte fiiiailiM.98 
eorn «Qd soybean oiliacial, #« rat«» of aisJ^ ctitutioii «% tlfei point 
liiNire th« ration Hm i»t«r««ete oftob of th@ tbreo l«o<^ f«itet Mstomi. 
WAh « mybmm. &S2mii^bm&m mtio of 17 9<ra^ '' of' mm mA 
31 *5 of foj^ o^aa olJiiiMi. witM bo rtf^ rod to pm$.wm 'li of 
gi^  bojsne^  maniiitf* fiko ;eii»l«iit 9f mMm, wmM^lm- IJi |Mir» 
Odttt, fUm 2«te of imbcMtiitton m- tlp» M pmai pis ootttow «' Hi ^ 
f«re«nt :^ tein ration nould 1^  3.OX. A ^mmS. of 9o:j^ a9m oilMMiX noiM 
i«l^ « $.&l of <smm. tM tet follit m ii fOUBd ., 
Ma%mr, fto mmm taMm 76 poaaio wi.ik * to'1^  
««Hiin»qpitio» of 169.7 p©«^  of ©(« i®d 3^*9k p&mda of pofljoi® L^XiteaX 
imymSi MEElJg* iom-rorj, %«> f««ii|i%' of oo» ztq^ ood « f0w4 iMriroaflo 
la t&aatity of 8Q;rb«iUi olteNiX t» 2.U4 pouads at ttio ii»i#i. 
to p««ii@o lyyi iii'^  • %k p9imm% protoia lemtimii I3i »f 
pmmit of c&t& 67,76 poanis of a@|l»eiui oiXsMMl tiouXi ^ imm 
flio rata of sijbatltution m the XltX pooM eo»tow wmM 1&9 X.S©« 
1^  fe^  talwa of «o;yti«a8 oiXnaaX to^  fe«4 of ooxm 
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«>-a|eKW\®^ IA«K-S|«!»*^  ^*% 
<f®®*'9SES dSf-^Q'rf Sfe!2!5l2 
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 ^ 2§ 
S  ^ © w 
1 
f$ # 
..In #f ft $£./.mm m& 
aofiimm oilawal mm ©oflarawKi, tiie aaupginaX prsauctiviiy ©f boih 
Bmmr, Wm 9f c^ a^si oi3iBii«l 4wgdL|3»« 
wmm Ite, Hw mrglwii &i mm* th$v§tmfm, tlis mH» 
§i mtStgiMA irejbfiyit iNMi 'ip^ fUAl., 
«f mvut  ^Bit« ,&£• ifOMMis&tlm mt £m wmmm 
:m^m m mm Mi .waM^m i» mmmM  ^
In*# fwttija iM wfoirtd mlMUm im U frwitti® 
fl» iniNiMttttii® mtts.irary £mm 3,1^  t® t.lS »wr 1i» irwg@. Iw, 
.-iwaEitttf sfflWfcWF UtttM bean es i^stiiluiA MM 
0f 0e9%*ui ..<0Ali)Mii^  in tte m%im im iaeswuMii, tlui smiNi m% t% 
im mm im a> mm%m% if m^%, iiftefiNiffiii, .%i m .m^Vk 
•m&%9iMm p«uato ©f s®i%«ii® «i|at4l pir pimA if e«s«, mm ef 
«Kl]bR»«i Hill. W!^ lm0 |*lj^ p«n^# &t mm ftt p#^  linrtti.^  
gaiii^ , A i^WBai @f ©ilsmal,^  i«43,' f«|a4»0 ©itly t,t8 pmrnig- #f' ei« «t 
ile S6 |»ewA Imml «f tp^  i» a x«^ U« 0'Ji@ ffiraniii «)f •«flHiiyi. 
'«i.3iRtiA .pti* piwi  ^flmR}, mr^ m  ^ t«t«  ^ . 
%lm Ss wmlm'«% t% 4hi@Mii«« In A .Imtp 
$M tip r«li® tbtt tw f®«Nli in r«l4#» it 4-
rtlatiiwljr p»II eli»#i im tlMi lisyrytoAl @f 
At ;the prnwl gijji. @i»iit#ar  ^nipglaia Hfla suNrtitisitioa imtits , 
imm lAf ifiiyft rati® dt ©*1® %® wltih a fi^ fuiya . 
mum&i ©.fct, a vmrn^  of 3.,ii. a «iiNim ia . 
l»i*0papt|ii»«. IKT tut &B th@ mti«a $m %/ % .Mb 
I I  
sbstiSyi If-y- Sfci® ' ifttltoliHIftfl jpffficif !^h08t%SiiuP Sl^ S®  ^
IStel ^®ig0 of W}6 ISlifett# jyp' iSlBllSt 
gpsii*!' «ltag fiift A pttsi #f ii^ KHii iili«iii3.. 
1^ rt^Ms J*# p®wi« ef' mm ii.tb « m^imm ^llii@ii:i««tfii «il 0,m 
M p9aiil« «f litt % ms^tm mm «f #«liO. 
Mfliti^ -limi «fiiMi $m ^ 'ib» t«am§. : 
pptiiiffl%##, Iji SteB #### i^ Wtt 'Ixi 6 %|Wf ISImi" %l^ i£"''''' 
•eiiiiilw fldf <MPi& wsfliiiHi' seunH^S iMnmi •!« 'tlMr 
.l«viei  ^0iiiM hj ^  fl* ' 
i*ti%iNf ifti*# 8®' ffjpyfffffffpft 11% i^bisii ^idOhwwili 'ip^^iw###' UNssitt 
•SB SIW %ltAl IWIflMiS SWSdtiBH,'' 
#t iiii^  ^atltiwi %h» fida Miii>^ yig 
imS^mt tmsOm 9f tstal ftui- wmim* .prtiNMilliii. 
Mi  ^ MP i@ f&par*' «te^  ^  ^ 
ItlF 1|%HI'' "tsSltt sit SS t^eSWR- 'itiHWldL SlWMlMWSsd'. 
iittiil3«g t# 'lift lsf»l <i€ gfti^  f^ xwtts'lti 1»^   ^mi^ eWt9 
esirtHMlNle ' ftiuih eeiii@ap' lit. Sirtwd mi.'fefa ysfeieae# %ii sftMS' •iMii^ M*ii'iMir 1|rij**W WilelWlW llr y w.wip.lil.W-•"»!•> isBMPr -UPlCTf  ^w-.- r'« »* PW ipHWp W*w "» «KMp» TUF* ^ i(p|W|P  ^ - *.* - wi mf iw WW *' "W 
tin ffl*f 'toB |^IBIidlSM.0S <§M 
ms^ m ^Ptoeal 1^  tta» eMeAnKliftt iif « p#i^   ^« mm%mm" mm,. 
UMI 'Ite "litoiS pEsipaiVMffli fyf# ttew^^ bgiiS 'toi ]|pi@®dNw6Ss® pyrt't#: ssidS. 
i^hwl' seBihany 10 iLtiteiJMft,. Sbe @£ IPBIIWMIBMSB wf# 
 ^ jta4 W« JI»M«l!'g, J4aqptfitl#ii #f 1#^  Ik) f ••# 
Id^ tetlE* l%t« 9. 9I«1M C^Heft 
Mbfwtf • km»f %mm^ %$$3t. »» €, 
XemmdM ef f MMltsMoi in fmk 
Wr9iimU»&0 ll^ eiAiiMl 1* %lH»adii« X«pi Sl«i« IMaaJAft 
Jm9, J»wa, m* 3T-tt mA p, 836. 
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firA' to'git'' 'iM- ''iSMiiiii IA/ ' *'  ^ t'ltei''' ' $&if: • %|MI Ssp^ isns-' 'IK  ^ i^^ idiri^  
fMi. 'ite 93mstpmitt»t m» 
. #% •«., .mi > .ififl.I Lt» J^) . , 
|^3C 0^ ** jh. \ W' • ** .^ 'CP0w2X# 
In «|iiftti^  Cl#S), m t^m» ^Pdwa^  i« inpNumslMid lyr F# @ii% %7 @ Ml %\m 
•«a»ry.%iKyba mt« % I*  ^iitMsIim 'wi^  Iw fiml hf 'ite imti«tlt»« 
tieci m1» Cl) ftipiiSl t# 4»wI»9A va^ im, sAgMiilit * ii^  «f' viil,%»« iw 
'  m m  ( 4 )  t M  t t e m  i M d ^ n d u g  ^  J l e r  - m l m  « i f  q | ! I m n « | .  i f }  
wL  ^ mmk «jt mmm»d r i^m  ^ i&t 
fya 'fttiii|.M]9^ | iiiwoULiui m$  ^ eC' a '<«^ «ff «€ Ujmmkp iioeliMUi 
iMofe mmmtm 4 ptM «f ik^ ,^ tl)» iwK 
<ai»e« Iiiii&0«lt iM«ib iicti^ eiii «iliiii««l. €«? mm la 
A f^  $mT Itat tmm imtii^ iJlg t# lAt# immX  ^fsiB 
Iqr m&h pidiil  ^mm tmiMm, e««»«Vii to' tli» 
9#iA% 9i AwMmtei itsaiMR piai« If » «^ ti^  I»« -
f«d e«p in^ *« taierfti, is <«• mUm wmiM 
la %h» maAmm iwi#^  fKls# fts«9f«jr, %lw foiEt 
of iMntoii ifiiilit 0AM m Wm «r9%im'te4 prtiMMim W&tme HMS 
iHijrtrad tte mm* ei^ eaeteHitil. «lje iM wmm 
"Mii|^  fiykss iw mmmM 
tlm isfteliiM* tOmm in fl|^  % do »biI i^ s IAui dUglji tat;.; 
PAthiti' .iJiaMii^ t %%» »iliiwwi1 «Biii« Qmmsmm%l0' a gltva ratlim . .. 
'liss n^feaawMMKfe inei^ ybMMl' wi£ siise#selva3.'y IjBMiiiae' sitiaeM-iwikleBEi 1^  
.|Hi|iH%|||!|^ |i nvii^ t fliMI l^ roiMEMNl, |Ml SSSe^ LSWS fMNMliS; 
tiiMtgli ^  'ftxigiB %!« 9sb9UMmMm iii»iAi'l«m 1mm 
%h» mUm pm^mUm piac^9  ^ im m,. mii$m  ^
500-
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Fig. 9b. Isocline map for pasture fed swine 
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«f ffftelag' « gidA is « ndateii i^ ws  ^m%9 m%. 
liiife ^  la tlw ration is 09UAI te lite i«ti@ «f 
p^@«9« l^ |p'9i«'IM mMm i» isA ia iM«b tl» 
im !«©, ft pmmA tl «Uta  ^niU r«plM« t«@ fMiilii of' #«!«  ^
Mlal mMm f«d ffteai iniM«l»i l@ Wm ®f iiiil.#% mprmm^ Hr ^  
 ^ fwliiiir^  a^ fptsi .%&»% 'M- plf« «f iei^ «iyi @Omi& it $M mt 
.pmi «Ki ite plitt 9f 'mm t«  ^ flw z«ti« iiHv nifisjia 
pl«» ,f© #ii« i® ites t«|, , m%9 
&i t.©  ^ t foimiB .«f .««Mi ioi^ i idll i^ ida  ^ft pmsii if . 
mmMm fiwl iresM ^  % imM  ^ . 
tlii ii«^ %ltiil|js«. 
X»e»iajii^  ilMi fttanMlf ««f« f#i imr tb« imi iMNMilJtg  ^
-^ hiS'fwitwSjSjsi p^mn^ n^ y ntjf 'S^^ bftft® sSSflrtwS. 
tdMWHhl \j ft pemA idJl %jbe r&ls* f]N> mm 
eefitft^ MI ft IWlSS' 'ifi# WlSs#® <«4liiftitMl, tM ««am ftnd n -j^ MitAP SttftllSl.tiS' 
nf mm. nSll %» 99ftti]fi4 im wasplm  ^ft pMi «f aeilMNia «ilniidlL. Itaffdit 
%1m% tlbi xmtft $m mm mUm i» mm tj« 'ito 
JHRIi^ #!!!'p M0m Jwl*036«IP IP* l^ jlwlm vWWwibS  ^ 9^ IBBW JrW l^CW l^W iwi «'wJf4«WwP , 
ft .pwitf iF03!^ i««a eil»  ^:®9sting 1.00 ftl^ g & givcm 
ipJUl 1^ . 3toito8Mldl 
Hit tto 'ii''ifeiy%fii%ifi^ ^^ fft ft WMyUUi#' isiisws^ -' jtltnn |>9psiiS®Hiti.ye 
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; ^   ^ ''fitlB ^ mAA  ^i & m0mm'. espjitil. 
i»' fe4 «l Mia of i*tt :p»M« jHir &t «M* i»f 
ftuS'X^^ iiPttd' j^ rw ivwaaim '!• 'iJbi ni gHa niiM'.lii 30>^r. 
IPWiii «ff jNPwit.et ®ilji«al; ^%h 
#f 'iilMKr mMjsm -mm «3jN9.pMiil9^  xie)M will .. 
•pm  ^9i 0tiM IMP «l«iif3|r ##il m^mm 
mWm JUT tte mm to 1m itd $m Hsnpi 
 ^2lil. p&miM «f f^ila lut^  %1m in*# pHMm iim ' . 
& llM mtie^  'uNf' 'ibft-fiKid pl#«i ;.. 
iMmU im  ^mm fi4 .hmM Mm Ut %• tf ^ iy»i to 
If ;'iif @£llMld l!ilMM|.'-|ll; p9r 
mi tJte petm ^  mm mmSm »%. 
artM#-IMNm iHiiMt't«ti. 'A' 
«l'^ ril9 9i @1 #1 @#im fMi Ilil 
ifi«il.<l ft Ibtiid imA Mit "«€ tln^  fila «Kf' litjUi* 
'INMis pdM tmM. %@ «% « t)Wrl «f i3J Ji 'If 
ftUiwia}. «t lift v»t« »f 0«3j& jpmi3i^ « iMHf psm  ^ <af -' Hi : 
11^  «4 iMmdt' ef ;ii«gii .-wft' |f »t8 fimlti «f noiM. 
%« t@ Ifw i»i««ibaNi: "'« pin ®f 'IM 
of t« tl«i ppkm df it 
f««d fslntitv]^  ie@te tefii tbaii lMiif@i«e iMi 
Ifit«rv«l £««st*8o8t BatioiMi 
'fmik iiiw grIiNi xntl^  3^Ni i« iicnwi 
«||jiiA 'Itet iftei f«A ifli'llted p]wp<»iHMU«s flnwi* tfe* 
M | l  I f f 8 I f S ' I  I  I  t I  I  H  «  
r I o  ^ & SI I  1  s  g 
I I I  I  1  I  I  
I  I I  I  
I 
'IJyi' pMiiv, %«' ''1^' leftat 9,m% 'mU^m tvm mm&xm %#• M'lmyii 
ef gftitt «Bly if tk« xwt« of m^stltuiloa is ths sasaa at «XX 
gala along ft ration lis®. 
A% th« ?6 iMSi^  gala eontour, a poaad of «€^b9«» oilneal, 
«tltat« for S.iUi iHnmde of c&m in th« lit p«reent prateih mlifito fti fBEna 
iii«»ii^  t® itot Igain 'S«l^  #t"; 
ttoi tlial vcraM idjilawii @#«tK f«i imsi mtmiM '^ . 
f0«iiis iii£ la 10% tlis '^ t wuM glvis mlsiiimi «i«t« item ''neiiini 
to 75 &C 0i^ » flm rm%im tte- i«»i#l iist)Kr^:f»»n 
«s«Bij  ^ ?i p««nli i^ in hmm a giwiilii* ' 
lib p&rrn  ^%i liMi mMs i* 
X% iM «viiiisr| %lm% f««d @e«t« mil lit fwitt0e4 fi«diiig iif««^  -
^f«xwiat ra i^mi at iiff«x '^ ia tbe ppeteHI&w A.mw0m&% 
f@«» tfe« iMt* 4ms aet gin  ^ ite lmm»t f9«0ibl« is' 
a narlett tiw'•!£#« l9iat*«#st mi&m d#»t mt I^Ni.. 
7at«« ttf t# Urn rati# #f £»ai |Hrl#«s'ai'i^  p@itiLti'';lili«ig'a . 
mtl«B ii]»»« f««iiiii« ®f a idj#e*l0<Mit seat mMm tmr tlie 9wMjm 
duetion j^aridd tejaiSs to ttader*f«9d soj^bsan eilmaal at Immr giJMi »S 
9ir9x>*f#3d i®3teaa <»iliiii& at thu Itig^x* i^ Ktai, 
fbi initawtittttjU  ^'f«t®tf ia ials3.« I iiu»ir tet f«r''«"glima 
i«tia <&i fe&i pfim* iM at 
lyftii^bta. fteafi av« fm 'tlttt' mm 
JLa«0t*69ipt f«tiiiB tm a giwin l<im% ef pis iiim ten*  ^
%k» glfwa ®f pifi hm hmm a@M,»ir«Hlj^  mm'-m% a|ipx^ p*iatd f^  ' 
'iiat«s<idMiig t3Mf imM.m f(»p m add^ ti^ mPl iaei*i»<iii^  
. •, fm- thi prtfit. • »#», ^ is }M, :®iii' m%im  ^ ika.% -msAd 
pro<iaef 3^6 p&mAB «f gain ai niBi^  eost would « 12 .J» f«f#iimi p3»»teiii 
ration. tk« total 9mnti% #f tii«  ^ eoxuransd «o\]ld be 6U,8 of eora 
.a»d 5 ,^03 poaads of so^an oiljneal. Xf tbs f9<  ^Ar» to b<i 'fit.;la  ^
pmp&Him. *3MtiJpt 26 pin lutcrr^ lji a.mti<m':ti|tlte'« soipboan 
oil»eiyu^ i*» ndii# #f bt idagd^ i^iost mMmh, 
^ fijpls/%: 14. -pfQwis •«£ pis irm %lmm pmsMm ih  ^be 
i^ t< is llw «teapi8t for «n iMLtionid 0 pooads 
mt pdm lite ^ tio of imi j^ nAmn fttiU >*Wt oilmiA stib-
ititiitos iii» Mm m% the iriit«; tf :«M pmM of nA-hmdl £m 3«0? 
'pma&» «f mm %]m f§r:pBmi @0«l««ir #i«a -yii i:«i|i»'#f-io3;b«aa 
oilmal to eom in the ration is 0*01  ^ or a protoia c<Kat(mt ft f pereont, 
Ibe f.,1 pK»mm% pm i^M %0m% Ite l«iMit'*«Mit mtiei'fdf: pMiiaeing 
'tl» immmrnt «€ pine bfttwiw ^  t6 mi ? 6  foioiatd gtlii eo]ato«ura.,. '  ' -
fttio «f iMKm wntd i@ to b* £«d friNii..'KtiiKlai, to. - . ,  
16 potaiids of gain, tbd ihsreoit protein ration iioald pp&^m' 76 founds 
of at a loner total test than any otb»r oosistaxrt raiiio of fe^tii ftd 
9^r.y-ite".tM# p«x*i©i*'' %eii..a->i%ti®ii imH b® tot Id* in so '^^ .oilMiil 
 ^|£ri»daee tiM» gains f2  ^wiiliiii to tl-  ^ 26 pom  ^ gain oontfl^  at HdLniate 
@ost mS. too hi# in  ^ tbt gaiM'^ /bttsi»«a' #». t6' 
ani 76 pmini i^ iim oostcHiif. Wmtmmi', if. &m ,, 
is .'to be f«d froM wMing to 76 pmiis of p^--, Hio ' 
mMm it still ^  9km909%:'m0^m Stat tM pn^pem M.;'^  fftoo mti# im \ 
3,07. Tba least-cost ration for prodneiag th«  ^pound ia^rffliBwat of 
bet««@n tho 26 ai»i 76 pound contoiars ymiUL oositain loss thm f «l |)frMnt 
froteln if.%« rnl^ mA^m ppim mMm is 3.^ . 
f« fiiBii ratt© emm ««i ©wr |aii«rfal 
of 4ms mt mandLt t» Ite fe«i to»t« wta ^  
stltatios rate is ebaagiag soaHmm  ^&b the hog imvoaaes in ifsi^ t* 
if f««i^  i^ts mew im h9 Mi^  !iliiMf«4 1it« pmpmUmt- in.  ^
whloh Hke 0&PM and tesi^ aa oOxoal are fod should l»o ehMigod for oaoh 
1»i.% of IP^S tst ff«ttl90|, it if Illl|^ »«|h34l to -
iKMih sawiia. olMypit ta th« m$im  ^  ^ f# mtios 
for ^af o'voii as onaXI as a po^md, the h&ge m&M brnm to bo fod i«4i-
'tUaillsr mM  ^ratiosi ehimsBi fmmm mt mmmiemA ulth tho  ^
:l«ast«tiiMrl mWm $m ratfewr iii4e inl^ nralii of ipJA, tb»f |«sMh3ar wo^d 
mmdAm r«ti€at tm or tiupso titeks im tho oo r^iso of lise aiilifo. 
fe«^dbif foftoi IMr to iwi#t, 
.Hut wmimft has ho«i |»to i^rto int^ rvilji 
for purposes of nakiag fam rooomendatioas. tho ttaroo voig^t iatem^s 
aroi iftsmlsig to 15 pottie^s Mm KOightj, f$ to U@ pmmi» lim miighl iiisi 
ISO to 22$ potiBds livo in»i#t. For a givon ratio of the food jspieos, a 
®os»ti»l f«Mli«» «Ma.4 %» soilietiMl for oaoh Sjit«rn^« fbo fatiim solifitod 
tho pin at a loiisr food oost tibsn «u  ^o'^ or ®«mita«it iwtio» 
fo4.o«or tlH» mm iatonal. iroator rofiMKoat i» %km l4M;%>oost 
•^ipft«tt o«i %o a^Mowd h*j diiridiif %lm swpiam a pwtif wemAm. M . 
noight iatortals* m%m :i»wtit tl^  ^  JiAlNirod iK»ro frofiitollfeif -mw , 
tiMi totiA fmimUmt im' awtet bog. fk» 3.«a8t«*@o0 ratioii fov' : 
oii®h i»^ml is giiw« im ti^ l® 9 fw a mrlm of i^ ifeoaa oliiii«3^^  
pAm -mUm, 
tho loast-oost rations for oaeh iatenrral have boo& Sfproxiiiatod tfm..\ 
tte owroU. swfaeo a#tlnittod-l§r tho omrall fitaAraM,© prM«iitiiii jtoeM-oa,* 
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IMiretftt' m9T  ^ Bi» fWimMtimi of ' 
mm aad if 9i 9Uji««^  for 
tjto first iMmi'mX  ^ ti3, pmiiji' «f «»» aibkI I fNMiii of #ilat«I 
$&p Ite' ialMMTvai m»& Itl^  |«^ e &i o&m «ndi  ^p«nxiidt« ef 
i>ila««l fw the tMM. A total of 53? pouads ©f (torn »M $7 potoadli «f 
iw@«M be eomnmiiil pia: itm. .WNMiag to 
MS psm  ^Mm H tte piisw e«gf8 in l«^  pmt -pemA mi tto 
prim «f #i3Mil i* l«0^ ' pm pmd, eo«t #f ppy|«#|«^ '^ ':;: :; 
the pda'1®  ^fe« •to.S?, 
fb« tiiiglo loaait-oett ?ation for tfe« iKhole inter**! fjpoa wMising to 
$2$ p&mis M-m wight mmM Mt@ imm « 9*7 pm^mt pmfmiM rtMm* 
ft'i^ tiiHi nenM MM @t &&rn mai H pemiM of m0mm 
.«iteKa2. to 'pN^me  ^3.?!^  pmmda of 0dn fM totuS. f»ei4 
tost for tbo eonsta»t ratios imm Ks^ iiig to 2S5 |>oiii^ « would 1hwi« llMI 
113*79 idth * com price of I.CK? per poajsidl «sd a ooybeaa oilaeai p€«Ml #f 
l,#| pKf pmmi* fkB f««d eoit fw tko «i«lgl« mUm i« -
sMWP®- -^ i® tk» totai; f««i t««t^ . 3^?«® lattrvia i«lio®» iji: pe®^^ iaf,;;, 
%im mm» msmM 9S 0fim* 
The wttMUms^&S  ^ he'^ m^m  ^two mys of footSiit %«tg« is..ttlHmt to . .. ; 
fi|^  16, fk& «!»#« l»«it»*«oot mtiiBa for  ^iatonwi. fwii-;iii8iBrt*i.' 
iS§ pwm  ^it tl^ rm l)|-  ^MehM lim tM mm €mi m:^mm 9S3ma3L 
.mt9 f«4 is Hbo ptiopmMmi br tt»t Mwi tfeaw#«9«t tto: •wtiit 
prod^ tic^  poriad, flbo Jtot^ rvaPl l««jiV>w®t r»ti«aa« IOHS id^ m W • 
of three different ratiois limee, Corn aad eo^ e^an oUsieal ie fed Ixi tl^  




















r cIC ^ ^ Isocline — - 2.5 
150 Pound Contour 
(119 lbs. Gain) 
75 Pound Contour 
(44 lbs. Gain) ' 20 2 7c j Protein 
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POUNDS OF SOYBEAN OILMEAL 
Fig. 10. Expansion path of the least cost rotion with a i::«'ice 
ratio of 2.5 
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PRICE PER 100 LBS. OF SOYBEAN 
OILMEAL ($) 
Fig. II. Least-cost ration graph 
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'i^ wB $>8% wM -yi'^ iMS' ii@i!Vi s^ e^ tMia® 
••t^ nmSL i» imM by leading ^  mm tid® fstpap® 11 t® il» ^wia 
'^ fAm i»f t#m m  ^ -Ite BSNitii^  Sa n ^rimmML. liiaNMitiM « 
p>i«il it -fikme %hB 0mm. pfikm ®S oilmftl. - fb«> 
'. «im ®i 1^ In i^itb tltee puljtt Mi* i9%«art»is ^ vmUmit' 
ixt Id'-ln rtMj^ n  ^ f«S 
 ^iGjm '»M w»;^ >»«ii tlliMMil. pri«e«. 
@3Giai^ »; It filler «f it $l«ib&'pi^ ''ta«iiMll «.i^  tb» 
&£ is |i»0 f«p e«t«, 'MiNi prie«f tmm %im 
• ©f pd»l X a® ttos gK^plt* f®iiit I fa31«' i» «am % fbM 
i&t li#p )iii%wi«» «fifl 15 p#mi» ll'M ie»  ^1m ^vm 
Ha® i Z 'sS 3I>. flMi m%i^ n msM mmiM «f ^mmA& 
#f' mm % •prnmis 9i #ilMiiil pm hmSmi p«iis tf tte 
3,0«gi 9@it r«liM Jt@# fa0i8 75 liT« iridi^  wsA 
bs Mm §. i& IX ^  M mi tmr Imm 
':%0':m& Si$ pmsM Mm w®i#* ^  l»m% «@»t mUm wmM h» ^vm 
%3m'' f in «««tioa IH «f «ilt iO» ta «l.e I.® w la • 
#f £md pm f®njwif @f m$M smfelisr- thsw m %fe» 
IpsiiM -^ tf mmk f««A t&t m !»$ t# pmi^ sm tlit iwMi'of -
l^ a' •*@h littiiM Uslftnmi, flw f®iwir pm«te*t is in 
 ^ «i.«b"t&t laliMa. iialNi»ii^  m 0spr««iiag imd 
W-t-iriwg 
mi niseiiig  ^fe#«is ia -tet tlNt ia  ^tmi» 
61 
mm Msiflwyi'' iiiir'' 'I)#'' 'aewlftlJjtii.' jte ieiAaSLjiiE' *14'' ' nfista' 'liiLy' ^  
«&isda«ted i»y foUowiAg « ifFt0*ehoiee fe«dlng syvtem, r^nimmf Ia iBilA 
%M%%«r «3Wl«» 0i ft«Miig ibtr® i» » «»»^ 1 ®r«r th« |ro|ip4it»t' 'to -iMBh 
hogf eoiurame the feedf »inm the^ r are pend-tted free ««««•• to « 
f«i^ r tiMKleii^ Mig  ^«wili «»!l me^«t feeSer mAiilJidiqi; tl# ffvteiii / ' 
It JUi p«f|ii%le tMl'«lt}i a, fi^ MMMbee f»«4ll»i i|»tM'fi«f 
toe te eeasaoBe the eorii md roi^ eaa in «roB<j8HE.«ai el^ r tlrai 
titftt %ht l#fiff% fffft prtjitoi^ l# af!^  •ttlX iMtw Xswsr eostc 
'thi» tiwyfM» iaB^WTWi itl1& •> 0<6i|p3,st«' gnn®i6 idbsKl raMsB* f^ l 
'f*i4 iMi freater mAm %hs free*ek^ «tt i^ tm tliwi ^ liib tl^ e leaet* 
«eitt Mi  ^MJttmiemmw ia feei eiwts .sht 1m X««i teii .tlie' ««at ef 
«ai idbtljag tbi %»»»% mm% rfttidii, Ibiuie, hkem ti « riWige. «if 
/find pmpmUism nitfeiji » frt«-«li#i«* f««ll*i «y»teii ii»idti'W'^ii®r«' „ 
'«is«^ ide tte tiMi l.««tt^ ®ft feediBg It ^  ^ fi «re tewnailbag 
t^  feeii i» fWspwMeiw eateiie to# riii®i, the® tk» l#a»t^ #ft »|^ eai 
liiiaii 1»e  ^wire ®f JeedlJig* . ' ' 
the fme«i f«i»i r«ido« idtMs iMmU Wm feedlag 8|irt«i 
ti tite iiere eenxM  ^«IJLl. #9iHai s^qp«& (1) %lm t^ ei ^  #««!• railitiiri 
til the grlndlag mfirtwg #@|ite end (2) tbe sBgeitede eJf lik# slmiigili |ji 
toe subetlttttiea rete ultli lb atvea ehiuase in the feed BaroB®pM®B8i. Xf tlui 
feed eet'te ire 1b»if rttJUitife'  ^tbe p-indiiif mud wisdm e(»9t»f  ^'reMe 
#f ®#ra tie ee^ «a ei2iMNi]| tiiumswl hy tMe lieg imli^ ' « fi«e<*eii«^ e « t^«i  ^
@«a differ tbe Jleiuit<*iwvt J^ ed niti« % « niA'idiMlj Sioffe iaii»iiil 
ItefffiTs tito ftMed feiKl ee«t« eipe^d tlbs ittLsdiBiE «oiite «f .IIhi ' 













1 t i 
# 
rsfuimiimt of 160 pooniii «f c^ zm m& 53 potoEnds ot s o^rbean #IJWijil. fivijig 
» tol«i fmti m9% @f "iNk' ii^ i*i«3l f«d# ftfidfvwmt '0iM m' i 
•mm% mtim iMM' %• e€ nt • .. 
!£i 4i 0mm ixi^ rnms l«l% fMt mi ms0mm 9iIumA 
t» |«iSi fmr petm stlli noMlJM 
f*SS#a iNswiSss' ffltolwaS i^Se tiMi gfSsdtSsg 
imi mA uMag mitt lus'mm im M"ff lo l$o 
ymM iBtefinadl* fliii. 'mm% <oi  ^feed'ton' mne' teiwiiitti' to 
^ ^ wSMm « tiiMi #f tlw mmeMMi ms^ mm mm 
te 15*8 m mm l«B»a mi S.t |i«ip@tii 'pNittta '.^ i thi 
«' f«»g® tf 7 JL |f@i%9»% If tte wn 'imrniMkm %i 
1.96 ftr p&ml mM »^ ma MMmesl' U $M pma^ , «li> «iettiiii« 
m£ iimm*§hs&:em fmiMMg S3^ »i« piWrtHMit pf®t»4!i f .1 'i^ iaPiisA' " 
pmiain, & i*igt $S ^mm% pyetiis, fi» fetr fi?«« 
mm"  ^ £m 'diitr "pl®e mtl#* luii '«%hftr wi^ 'l . 
ta Ute niMMHii* »hmm al>w#« 
f|» is'fiitl# f mmm mikf 'yvft 'imii% #f pFt«e-' 
.raMoa %« «3i||^ «et«d €i« hmsiM ®i peim , 9f»r l^ t pm%. 
t® jftmi. IM mi tli« «mmd» wmm ^  
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Fig. 13. Time relation for 10% protein ration 
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Quadratic 
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Fig. 17. Time relotion for 18 % protein ration. 
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m&t0 e^maMiS irm 
<te$2y m%9 «f gila f#®a t»|#fwa« «! ;ii|r 
i« wmm ,^ 9^  ^ itwl ®f jtt«4 •••eh |0 
'IMNii l^.a»i*«ii«iit  ^^  11131 pr@ix^« i^ wi'«% % 
1 '^16 pNi:%tla mti®® 0)imt * 'waMimw 
Ite II pemm  ^p%%si» mMm ^  t@ & f««i iioprii t§9 ' IMi 
ef gidixt i&r Ite fd-pcmii: intrfmoit 9f 10 «wl tii |««i^ a i* . 
% Mfcgi iliiri ^ A.tt"Mi*i- ''4kll4'. 'Sr'Ss^ ^ m Vi iiiiiiiirt ' liiilfli^Mi't" 'Jil'lt.liirtL Hiiin-'tf'if' -tfii --mMtJi ^ ini tiiiitiri m ' • ® ']PNP«mP0mf HHifwP» jhH® I*0 J)w!^ 0®!!Eiv jp#O»0#hIl ITw^XOHl ]pNpilil^ -w •' 
mth 10 $«f««gEl mUm» 'Mmmtf A teg M 
imnS'  ^i^ emdls «f  ^18 p*et#i@ v&44g» wiili. Iw . 
|M»g t&«l laui liuB mm ®lf Wm lI'.fisaN^ 
1»«MviNi «f "yui piiA 18 im'tibffiii: %mm %0m$M 
@1* i^Nwi <i' iMHil f«g)d  ^ -Ite li psi^  ^
m%i.m glw* tte M.|^ b»f iwiMis «f fsts of %hff %«q i^ ti®ii0«. . ' ' . 
flm »m$ r»3MimiMp teMs ^etm tlMi H ;; 
pmmm% p^dl«is tmMiii m MiiiK»m 16 ami' %M pm i^M 
Ma ilMi iMf ««Hat)wiHi wmm imA msd in ^ im%9.®i'-0Am. 
l^ l^ bic t« faH #ff  ^M#«r mMjun* tk« #f fite 
%mm pemd im  ^ imrmm»%M Am9 villi IS pimmt pmiMm-
t# a 1K>1»4^  imd p«fm4» mA iMn 1i«rf|m (ltt«liiii' iiem 
 ^f»is mp9 « t^9d,mA %b® II pfmm% prafsiB 
f4Nidt #% Ite II' ps«««Kl pm%®iM r&Mm gaini at a' MglitJr .ante %te 
%lm mikaw 'ti-m 
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1$, ft*epmiey ^ bstwpw 
ratioBS, 
eimt«r 2.0i 1.51 1.01 Si 0 0 -.51 -1.01 -1.51 »2»01 UBS 
Farrdtdx  ^ %}}aii to to to to to to to to  ^ to than 
date 2.51 2.5© 2.00 1,^  1.00 .10 -.50 -1.00 -1.^  -2,00 -2.50 -2.51 
Fdbireary 1 f # 1 6 3 3 0 0 0 l 0 
1 '  ^ , .:t • « ,i '' " O 3- ' 1 • O •, ' _ ® , © , 
ippil i . f • -O".', ». / t f , ;! f:'.. . O 0 • t-
•1 ,^1 • . 1 0,0  ^ t § \ 6 • k t ' t- • •! &-
il 
M W #f iPi'tosfMi iMk Intuit*#®#!- mUm mm. « 
11.00 of the i^ twiw with the X«asVtlffle ratioo, fl» m^mtm  ^
. lf«ft*©®it «ad t%U^m iiff«t®<i hf ^$IM m Mm to all if 
' tiMi iDwnp jtesf immmi Itob 1, i«e 1 
9M Wm  ^ 1 l^ aawHlspti, «!» ;lai%fee .««$; 
imltow wfm Itiw itei « ll«€# ISi.lrbK ef ,lie 
th$ wmp«m f««l lyii $%gam» 0?im $m M1« Ik umm ia$  ^ l&i.' 
ite, M£i9»mam im mmt imm pms' %@ .f«tr i(i.tta 
1i3m iim tf 9mm piam %te .. 
mtSm miii «. fmMm In •mtf wftH im &^bi».: 
. j9im It 3l« Imm* m »9t,4% Iw pr8«%3j iiwi pwtltel^  
U f«f4 « vmtlKv tli» |«asVM»i^  lilX  ^
. prints #f tte ftii^  «iii M 
i« r«aiMf> r^ l®«i-@©i-fe m%im m.Mm irm 
mUm  ^ wiy littt® «ad Mirsugfea®® ®# itib« 3.«ftS'l-e#«t SNrti.e» Hill he 
•1WI5?; .jilHiai. 
/:  ^pmlmm i'«e4i]i^  tJ  ^  ^fain iM »£im  ^ , 
lij tluwfi* $M ^ pr®%»tR letnl ^  
tiat ,t« Ited m% 9ftr tlw metii ^«tll 
diff#y toy '^ mUf « fw ^ 9 'ho%imm th® mA -W® S#«st'41ii» 
ultli friLf© irif my^&m »»tow«l3r I?»IJI%4INI .t# lii«,|i^ ©*. 
0f @bitti«f In pmUiA of tte Iim « n l^i fimW. 
•ff«et 08 rai« of gain In the vei^ t iat^ rval £rm mmis$ ^  ?S i^ SMdi 
live i«k1^« Iffiiiiper, tbs pl«« 
^1© f%9» paiiM4 mm mSMy l»8ti«ini 2,@ «»l 2 fbt »% iMMk m^m./ : 
m 
'mm i» •mmn'  ^lifit 
wftfi imii -Ife® l,«««-tHs®i* «tl®® wm wi-Moa' «f - A rtlAti^ i' 
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wMli. III' piii m n^ek tM iiirgls«3. 
mi» ef In sfitsl %« ibn j|^ @e tw iNidb  ^pdr «! 
tlw ii»il^ 8i»  ^ tf INipi'fsiHma 'Ibeftol 
,«f k#fe n |a^witi®a teS'iiiilwi liii* 
l^ tMmft Djt im 9 f -  tliA ifii%«i<i«i&t 
iAI«li »ap%«ii#» fatg'ptei iMi a foDeiiiStt'iif 
ii^ i.'f.ifMftatH, £0f^g§ 0^ajswit§A %te #»6SS8itt?3?' SjeiliBEiiBSSB® '' 
tiiA ratef @f 4Kf f«Ni|p: 
%9«a mm %s3mn 'tm nfe* Mkeiiil usi' 
liilli 41 '^nf Ite lAMmtimm tiM 
Aim ii »»% fiiiF warn 
yy#4iB>M'iw  ^ sni^ piss ttui i8^1*'teleiii'» 
^M.|t' "haAfimMm |®g 'jplJKi 'Mis INISOTiiqpf'^ fll® Hf @4Snt MS W |^%*lW' 
4 iMniiMt hmm mm lm tftiliuite 
#€#«»%"• *#' Iw- 'fefca *w>1 JtMo»t*M<fc« #M  ^ siurii^ f^ ' W"W W». • W-W», ^HWB. W WfcJf -4mKP9||& W«N|w * Wijilli*F^|swww<wlmw**iey*p*i? .• Jp^PWBP WWiW *P 
weieiM 1M iMi isMilJif iiui 1n» |Niyi%«v»« 
fM tvMiMMir ®f iWt 1i« f^ neOltB Hrnm ' 
imS ^  pmimm i» hj th» im% WmM  ^  in® imU 
.sg^peFtHWiEfiS 'wsstt MI% #*8666*^ 14 6®BSS.%it!@$i< '' 
:iMir'M fb$mi03Mt0 
mtaMiMm »t% %« •afe&Mtr ^  ^  ^  eff^ et ^   ^
iti^ lpi i«lw i^ 'fta |^>«rl»iisli» im§ 
 ^Suzt't.  ^al« V«it te SvteteiMJKg f««i M>«tl,'liilii«]ft 
£«%•• «Bi im Semite in Pmk %sm Agr* 
















76 pounds of 
Gain—k 
100-
26 Pounds of 
,^-r^ain 
60 80 100 20 40 0 
LBS. OF SBOM 
Fig. IB. Iso - product contours from overall functions 
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fable 16, feed r«%»« Mm $6i^  f6 «id lltl pouisis 
i&r mmmatl 
m pastuanr and os 
MM :iMM iS j^g 16,p 
26 pesaaSs of gs$M 
csomlbs. (kM 59.50 57.5© 5 .^70 51.70 .^ao l*?.c  ^ k1M k3M hk»  ^
mm lbs. 9.08 8,33 11.^  10.93 13.Wt 13.20 15.0  ^ 15.08 16.37 16,a 
Marginal «# 3.07 1.83 3M 1,80 2,96 1.78 t,9a 1.76 2.89 1.7it 
an^s t^utt^  
76 po«»dbs of i^ n 
C«m Ifee. 108.70199.20 169,70 183.60 15k,^  171.^  Iit2.80 160.20 132,8015l.i$e 
B&m Ibe. 26,k2 27.88 33.9k 36,72 iiS,2U liii.5e U5.^  51.27 50.i»7 57.51i 
Mapflaal rate of 2.6fe 1,76 2M 1,66 2.28 1.57 2jUi 1.5© tM iMj 
ll^  pcem^s ef gala 
e<afB lim, 3irJtt iilOjtO 338,90 381,20 319.30 360.20 3O6.1|0 3i»1.7e 299,^  328,^  
S®(3» lbs. 57J16 67.78 76,2k 83.02 93,66 98,05 109.33 U3.93 12 .^90 
Karglaai i^ te of %M 1.63 1,50 1.38 1,07 1.16 M ,ft M .78 
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tabla 19. Values of  ^test staMstlc f&p the Ija tlm mar^ t&al rat9s of ve&stltution 
pa8tai« and dsT-lot, 
Ferewet 
preteia 
Mttermmet i» aar^ Uial 
s%te« of s^ stitutl^  be<» 
imim i^ iMi^ spe  ^Ibrrlot 
Telt^ B of s^t etfttistle for 
' l^ ui 






©.lit lak .88 23.69 32.73 16.33 
0.20 11.0 l.?l .78 M •' 21,76 16.75 6.39 
0.^6 1$,U . 1.18 .71 20.17 10.38 .27 
0.32 ' U J  1.16 .6k .M • 19.28 sae lt.55 
0,38 17 .t 1.15 .58 18.Ja 1.70 7.65 
Ui^  a table of noxsal deviates to det^ viBe the aeeeasaiT' value of tlse test statlstie «t 
assigned Isrel of psct^ auaMlit^ . USj^ mm Talve <it %km 9$ percent pnibabillty level Is 1*^ 5^  «t 
the 99 pereest pre^sO^llity level le 2.126. See a^^zidix for a dlseusslan of the teat px^ce^re. 
m. 
r«i«8 8ubatitaM.c» Imtmsii 'ism f@«iiag imts slpdf 
sa@h &i the five aeiirtis 'itS'ltS %he IS MWi.-esiii $&s falie 
«i milisb 803^ ®!% :'M'b8i|iti%@t f«? ic sigsifieiai^  m 
f«ftiir« i^ 'it S# m «t Ite' M pmmi Iwrvl gKina* 
Hit ffub t^ilmtloa rates sMmg tte 76 potand coatoiir ir« sigiifi* 
dimtJi^  ldg|i«r <»s fMNttsu^  l&w M 1w a- prt^ eiB lew! @i£" i^ mt 
X7.9 p9v&«m%. the rat® at isiiefe oUweal f^ ctltute* fei* @®» at 
ibe 76 pmsd gain eontoixr a If *f i^ rosali protdlii ration iH i^r .1® 
fiiwdg @f e-enm t^m^w m prnimm #iw m fim Sitimmmm in 
m%9UM%im m%s9' to al tts 9$ fwe s^t l»wi of 
bttt m% at 'tl^  9f psmsmt %mm% ®f pp@li^ il4%», 
ft® p®a»i 0dM «®®rts®«rs f©r 'fiMitepi- wd i&r dryltH' Ms»« li^tfi-
«a»ll.y diff »i^ t at  ^l«» #iilf« s^ feat ha  ^ asswl^  •l0i« 
mm Wm. e^tt,r* Hi® lii^ji^iiil. i«t« $f «al»8ti^ti#» ef n^j^sam tUtenal. fd'Z* 
@@1!% i@«8 i^ t diff«f atipift«aal% tiis tw f«idaji« at a 
ft®t«in l©v«l ©f l$.lt pore«at. B«iow 15,U peroeat iMPOtein, 8»3%«ip «iUjwial 
8iili8tit^ 8 tor mm at a 'imM mm. pm^me tte m 4i^ I®t 4a ttoi 
fjmdttotioa «f liO. pwaud® ©f gaia» &»m IS.Ii pai^ crest parel^ i® i^ lNwa Idl-
]i#al iraitoarli'tt.'^ a f®r at * %mmt- .x^ lw m 'pa« s^ tbim mi 
felt® tf 'Mba 
'9iL0i at wiaraia^  'wJLfM ttefe IwffV' |w8t iMia m %1m 
m%im pdte at a il.giiit' 'mt# m pistw® iFyl®t# tue 
airtwig# dailj fsat« gi^  %«%««» fifty |i«aicl mm tii«rvai». f«p tfc» tiKi 
f««iiag j^ dftwit Idf 8h®* 4» table 1# im mm fim rat® 
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H rH H r-i 
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4 m ' t/\ /m^ fHi fHI. # • r~l f~4 r4 <M 
Q H"U\^^ 
d Ren## 
C\i 04 est CS* CM 
gaga 
H (H CM B^\ mxAN :f8 •*© ?-
&i' pds: ^^  hwlm "te' .«t 0iM m: t@' 11. imA 
«f adMA S@0 41 'liif«Ms @£ f««S ; 
m ^  3iG feris<iail 9r»atii> m |iuiilte*e iMH 
at a M r^ UMI ir(r@riNp..#yUi^  !•«%« 9f 
fsiii 0 pemi -imi 'ijmmmm^ m ^  li pmm&% pmimM 
m, atal t|$ 
.f#«i .flt@:.IJb p»mm  ^ prUf^ i^ M 
li^p m$m$ ^ g«4m m la Ite mm0 ^ imi 
itiWNin ||0 «R  ^1^  i«M 'iiMsnied 
^pMis ©f f««dj %ki mie fidsR dHii jpMtmr® fidlii' lelKW ftf' -pla 
fii- «i«l]fl^ .ilii2|r^  g^ tdLd 'te X6 mi M p6iemm% 
tten «a i^ .^leviis '«f'f*iii' 
m: 
mmm ommsmts 
fW0 liatre be«» eoadluoted with earn «nd 
?«$|^  fM %& pi4rto»«. .;.li@li 
i^wS»4 Mffmrnxt mtimm iM0 r^ gid ia Ji^ ; 1; M 
19 , S k^ xmUsn ms f@d, iiitb mi 
lug mm r^ #f i» »mk A of 
. $mh mibimUm m9 iN)fIdUm$«i HMm 
I^jig m iwMniM^ik Ii6g,« fitt iMM mm fNI' iNi a,  ^
.^fwi4iPftMe «3ai n fua^ i&Ms ifett 1ll9l^ .^ 
•aSBlriiMKl an eltSfSlri^ lWI' i'oi* ii'iwai»a>iiiiii»ig *,h* .WtAamtiiiB fsttkm i|ili»i 
gkiiit,«Bi tb« fiwili%' tf ©«i*ii m»i .Mij%i««si «iliwii^  mwmm  ^
fiuitir@ f««tlag wymUm^* 9mh «f. fb« f®3wpiijQi imMms mm^ M%tts4  ^tlM 
mMmA -fcntoiHi irm l>®%fcs «3i^i<S»t«l»* flm «f ^ #*ii(i» 
iail tiM» {Ki»<li)4 iittd tsiteirvvls «ii iHMig'm .^ im^Um. % 
«M!!li initriml. ms tlm. 9»wiA«)i;» mm iivIM. i@t# i^tere*. 
it9«pii miatiLiig ]HS«uniii U-ini ?5 te 3.$@ mi^  
«iil'l:0 t® W pmMs liir« ii!i'l^ « 4/@i^ l»«agi@lpLiMi fmfl^ Wft wm H^m 
t@ ilMM»m'lteii ii #f -Ite pwpi« @f •l.temtiini fiKpng 
&£ fffltsMedM #®s»iS8®86* %te £ttai$Ms® to !«§ **»• beiii^ i> ' 
#f lite i^f«s i»@3Amta|fei,f * i^«airaltS« fwB@|i«,,ii%l»i 
ow a^l ifymmmUmm m toetli «»» «»®d f®r ths of 
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1 1  
I I  $ 
w 
tb«i esqpdilmental 
lygjl^ HRXli %@ "til® j' •" &t ths «iy%|.i^ %ii!^ ,'' 
911 patttw  ^mi en fi*@n %' .ii^ t @f f«M m% mmM - te' iity 
adl^ iUitawi 
jLithQPItfa not yita»4.«tfy «i:yl;fig^tit ^  th@ gaaeral S<ateiaie83r:'iB • 
r«3ji1^ oagM|)S 'anMS iw « gi*««%<Nf f%uati% @f eeim wl 
 ^required «n picture than on drylot to ptro^ dooe a glVBa lal plm ia 
t]l3 ea.rlj stiNP* It idbt Ijttsr mim09\iBi'''%» 
pm&mUm p»A®i, Xmet mi mfmm -mm ti 
% l^ fttn gtia m |}Mte« tfetsa <m: Mm, at l^ sir |i;«»tiiiji' 
0ms^ r i»9d m '90»nsSmi ii^ - .^ :.|^ ii$tioii 
tiM »t Mgb p«ot«|A '. 
flto «t iM.&h B&t^m oiSmmA }9^sU.tsMs for 
ms »l4s^iAfi0mi^ ] t l#«r fMrtui !^ t te m «% lnw •::. 
«iii||tt 2«««aii« i0mn m% »£ p2lcai'£«p, ^mi.my*-
llSltil »j3S6®3»jp fllS8t|iil3iS S Mtgiblif. ^ 
%MimX iif |TOt«i& me l@ait<*e»i% mti» tM 
•» fMrtitrd'- Imbt tlto iitftrtjEisM lib»t pa^ i^ mm •i&mm-
S i  m m m m i ,  i »  m r 9 i ^ . M . ^ . i m ^ m  m m  m m m l y  y L k »  m m  f l M ^  
ftSlSMWle ' &ilswEjp' S&S' l^SSsi^ <wi'# '®lf pwtdlito. 'tf%f ilSfiEi^ psgMi® ^%iiiN$ii' 
fust^ d p0i«il»3j te:' t0 « f^^ »iii9  ^ . 
iMsti' i» l^.«t «xid tb^  fftstwe i^ 'nittit# ': 
ii,illi:' mm  ^ t®  ^ :ii^ 3.tt'. 
w$ 
• •: flwi • lAeh aoj^ eiwi eilaeal •ubstttutes for com '3* ii»' feiet 
Zf £«m WM 
il4M3ffiiJB«d with a prico for corn aad scgrtoean oiX»«al, tdi» 
#£ tha ration tbat is fUxse  ^must be redusiMl aa hog 
tMr»t»iNi« fi« imd -vate isM' t® tiis ftsd'irilus 
@f eora wu»t bs kept %® |h© r©l«tiT9 eoste of tiie two feeds* Itoe 
iradii#' ^ ^'Wm fftaiA steBi©' itm  ^«lmg« is 'tte t494&.ng 
ftriM W tlie -ietti in tk» raMm mmi 'Imi to 
M&p ihef mlsMm f#ei rt^ Hw mut et 
' &i iui@e of gain #iftt IM' 
«« froil^ tte $mPiM p!^ 8^s««. 4 Mgk i^ Ni%i|ji' waMm in 
tmi. im 1^  prlien of tte- f«eding is 
gradually diMadviMtd as thd fcoding period eo&tiiiiuts, 
•• /ftrofKtop rotewwi' 'nmM 'fe##© (^ tatotd iia @p««%«r ppoiwrtios, of 
pm% tmwAj  ^iwvMm * l»ft8t*<iodt to 
If Mumk 1 nis^ ' flit mti«a ipouli " 
r«l«i« wr ia aoat jmm lilfc i®ii» . 
Xa^  1, WemmT ^Wm Mff&mnmm-'$M m a^mm h»^ m typtB of mUem 
mift «»a31 im tw itl%egpiis^  tbe jsmA of V 
%lw iratiLfn ofeMtfes lito &i' to f$ to 110 mi '3^.% Mf 'f&mA ; 
msaOJL amraits with tho pastare fed iiogi, flw 
lotding fefi»d it Ititflteiid ^  « fstr dapi If* f««tl^  . . 
r«tl#» r^ ttor tten tte ImmsVMm:' m%im» ffat iwtis 'of gaitt^ iti ^  wi«iKl]|f..' 
to' II ''wiiiltel iBtorml to & 3M»oi^  gsMNi.'li# # etesgwi 
in Hi® protoia l#wl of r«li«l, #03?l)©aa oiliBeal#e©ra price ntM© mm • 
109 
IJ m'Mm 4k$ »jfw tts mM&& tMt 
wm li«8t*M»e m* Al«e 3.«iMit« i^ii is ma w«aa4eg to 
SxAi^rmX, 
fh« least-cost ratio«i requix^  that tha feedfi be grmni mi 'tidjs&d ia 
order to a«latain eiwatarol ©far tiie joroportioiMr iaa idsieh tha 
'^ M9& pastire is -ststi ia '-iM h$g £®«Hiiiig'pmpw, Ban 
't® tlw- f©ip«|p, ^msmnmUi', ©«»%vl ;&mr -i® 
im  ^ftni i9 diffieiaait tn MiiMte:, . fh« mtit 
''&t te toe fiiss^  i» tt^  m^m twt -tlai 
fe©g i» fp## to coairame as la®  ^or &« little of the eoaoe»trat» i» relation 
fM.pptatiit ftali' fiw#id«« »o i»  ^tlit: ®#iii»aisi®a 
thut •I&® «!»%«: is a wmt@ ^mMmt ii«^W ©f^ piiNteiisg 
hoga ^bum tJam 4vft0% «|«t@si« l^ gt tliiit mm 'Kltii 
a»i »fttiitio» l^^  adofmto rattons !»iv@ little imm%lm to .tMUPs-pftvtwt 
tf"%M m%ttm'i»i^  jwpai .totHatritional 
«il^ «w>y oM co^od with high caliber wanageaent, pork e&a fe» p?tia««d m 







fBmmm poe fESEmo fm nwFmmn bse« 
JLsO**p3P'Ofdi^ % hav« be«n derived «ltcnd.iif tin peaaible 
ecmbifiations of t#im oilmead reqtiired U pm0m« & given anoimt 
ef g«iit <« mA m .pm^wm, pe<M.m in %@ whether or 
isitt tlsi pilNt «t i«»|!)Mi«yD ellneal mi^ etittttee for eetm tm « . 
iiYim if different &n tJM m pm^mm at tto 
i^ Nteified ieY«l #f .e«ilpiit» 
fhe iKargiael fate ©f eubstitmtion between %m tm^mw ®f iHCedaotion 
mm eeieidfttei ««  ^mMe ®f the mfn^Mstl |^ lpit«al frf^ tants. i^ran 
m 
wteem 9 repspeiMiBt# giJjiSji- C represents cors eiril W repreecHitii .-eej^ btMui 
oilaeaX. ly taklag Hbm t®t*l. derivative of the p^««ti®i! Itoitti(i»a, 
•faatteoi It) i» lAitated. 
® S-H • ^ i 
my iae*pe0m% eoBteur, % is a oonstaat. ierii^ tiw «f a e#»<* 
•taat is eere.jp -ltaNifi>re  ^ (I) eie be eptated 'to mm. »M it« v^ed 
ae ijBL e^mties C J)» 
(3) M - - MM 
W a|/^i 
Slwtiiasi (l) iM tlMi eipr«#aieii of Hui aar^Lnal. rale of watesMMtios of. 
m0mm oUiMiai, imt mm a« « mtie of pfoiliiet of 
so^irbean to thi aarrlaal Dhysieal orodittit of #oi%» lEhi srobliHn thiB 
U2 
MmlmB in®. m» fw 
•i$m fw ffiislw®, 
I©t the mapgkml mte of JWfeitttmlion be eq^al to v, ti» aMUfJiia 
0f <9d3jiMiidL b<i  ^I tl» MorgiaiiS. pr@i«st.. 
®f &aam }m •9m«3. to I* Bpittiim (|) eaa tlwn b® inltteii 
i k )  •  •  •  I  
 ^tj» aubatitutioa rate not m SHitted, If i# Jjirp, fPtattr 
.^..^  .3r • ^ 
It 
i« distributed aormilly irf,th unit iiwdwr-d d^TiatUa,, flai t»«t fflf tl» 
iNttiMiMi tlHB mtiis it tteimi, 
J^L,.S„lijl mt 
M 
utAfh i. awnUiy ««. mit .tutog th* 
iidfttsiMrr @f I f#r « f|ir«i:i«itl, tf prcMMMtf i» ibrM « 
®f asapwil ii»ft»tt«. 
'If' th# fme'Msii i n-' .IIBSSPSMS smsSlro 'itit' f®3J.i>iiiiie' 
£»J?«, , , ,, 
.1 . 
rtmit m f«^«rti4 in £• of 
tlis. IMpi im «' X«MuiI ftliwiat*' p4|pai^ti<M« Jliilkllt* 
9%^ % tili# in #fiii lA MxOi^immg.R* S>* «ii.Jtaiei*eft,4 f. A^,' , 
ilatlirliei^ fluiNiry'iii 'Wmttmk, iiMile tm,g 1l^'tmk». 
pst^  JS2« 4 #f H* iralnts M4<i,iuiN» bt me  ^
tiM fikkmn lit. cxa ie.|pr«@« @f 
113 
f --iLLMJLM-.I 
•  ^ ctl  ^ # i#^ • bai* • Mt•, 
th« a»rgiii»l rate of etibaUtution is gives by, 
, ,.H. 
fh9 fswffilities needed in the deiusainator etf e<3u«tie» (5) for %h»-
si^ tilntte estiiiclda irm %lw IM$i#a oaa be 
m t iM m 3Sm»r imm^ lbsm9, «u$, 
0) ^ * « ^ v  ^ ^ z e o r .  * l t c ( r ; ^  H 4^ H b^ bft 
$k« •mx!±»mm ftacl 0«'mei«a99« tf  ^2*efrts9£«3i i£#effi«l,i«%i mipiKdJf .la 
efmfte if) mm be iwidilsr iMpi^d imm ijmmm m%viM. .ebtliMei im. 
jetting ite xiifrecitei, flm -wsS^m «f f inS C lynt ^ . mm 
a«d oiteal at the poiat en the i«&»jpareduet ee&t43f*ttr im tbs 
»-., . 
ttsiPxi^ itiL zwl^  #f SttMFtiLSiiSS t^o jbas Itoeit ©flOL^ ylsl^ id. .. ci~"' 'ws^  be'' 
iBriUltim m, 
UO) cr* .0-1^  , .fV  ^. •'«®%b. 
i|r 4eltxilMiHi|, 
Hwefore, 
fie isiiwilai^ ' vi'm . ' • 
(13) cT  ^« acxsr) - (ix) (n) 
<U) isin) - E |(b» 4. gfe  ^ + b«q)(bi + 2b»0 • b#|| 
 ^iffiM wI%MM ilt« bi?ael»»%isi» e^ mtlseii US) iJi e^ laiaei. . 
4 
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Fig.ls9. Iso - product contours estimoted from interval Cobb-
Douglas function. 
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Fig. 20. Least-cost expansion path for a soybean 
oilmeal-Corn price ratio of 2.0 
M tht lixw' 9hmm m%i0m f®<l tte.' immw  ^
'Will^ 'l |N»iiit of eslgSj^  feif %lie p«|ii ®f 'tlH» I|G %« Mt$ 
'l^ 'Wil' e^ ntow M«« «» p$iMk Mm f«r -^HHI 
'iwig^ t i»l«fyiil %te 10 pmM ttaree ' 
'iltes iiMiM Mm Wm!km%9 'tbi in nM&k te fftsNlii ftro Ifinl 
A  s M f t  i n  % 0  f o s i m  i ^ M c N i  ^  f m O a  n t U .  i i 3 l t « r  ^  ^  
pk'^  iw imtJiM* l£ ik» insii i»f mm faUt r^ n^ iw 
pri<Ni «f ir»jrli«Ni« «lli8»al it will be eo^ nenSje t@ f««4 3*iiM«HQit A 
pmpmtU.m ®f if®» %l8» '^ « mUm lti»# in fipir® 
«»al<l mw he to %h@ loft» Mien the coBtour« «r@ Ass^ t^ Nt im tl» 
wmmmr of figare 20j, the points of origi» for the seeoad ftnS tfai^  eii|t«ii«« 
iiiaM'%e sMftcd t® Itl't'..ftl.i«i; liE® r^fi^ estiint mm^mt., 
imtXd Ini «lift®d to. titi itai i^ mrd imm ^&r 
'iMMf'eia^ ijisioii.;'P*:^ ' for l#«st*»#o#t mtlim m&M 1em 
inelieMNi %mme4» ibte mm-$^9»' 
Th« iNUPgirua. rate of substitution m estiiiiAtod by the ovetiSl 
is i^ ro]^ fi»t« fir d«tezs#isg.'t%i)' wsMm to 
to tSf. M « Miitet r«^oa is te.%» f«d mm %hK% 
iMiiglt iBtorvil.. £f &i vaMm ia tiMi OMnw «f tlte^ fisdiag 
|Mifio«l' is t# INi eontidefwi^  %}mm snbstitatlJii mima m esliiHitoi '"l»sr 
f3»9t4om»'iKra .m3»re i^ pNpi^ t^te. 
.,' 'iMuoiSf pH9iiiii^f«tttni£ig l»i» is SM nipt itsilAr'' .'jpaMMiJkg 
.«..se.£i3« 't]it«wnli«t« j^ o^ ets le^ iiiig to ttat of fMiiliod 
good, teh pound of gain is a» i»t@raiedi4ti i^ roduet ia -te 
§ ^ 
i  
